Aim: To describe household change over a 10-year period of tremendous social, political, economic and health transformation in South Africa using data from the Agincourt health and demographic surveillance system in the rural northeast of South Africa. Methods: Examination of household structure and composition at three points: 1992, 1997, and 2003. These three years loosely represent conditions immediately before the elections (1992), short term post-elections (1997), and longer term (2003), and span a period of notable increase in HIV prevalence. Results: Average household size decreased and the proportion headed by females increased. The within-household dependency ratios for children and elders both decreased, as did the proportion of households containing foster children. The proportion with at least one maternal orphan doubled, but was still relatively small at 5.5%. Conclusions: This analysis is a starting point for future investigations aimed at explaining how HIV/AIDS and other sociocultural changes post-apartheid have impacted on household organization. The analysis shows both consistency and change in measures of household structure and composition between 1992 and 2003. The changes do not include an increase in various types of ''fragile families'', such as child-headed or skipped-generation households that might be expected due to HIV/AIDS.
Introduction
This paper describes household change over a 10year period of tremendous social, political, economic and health transformation in South Africa. We analyze longitudinal data generated by the Agincourt health and demographic surveillance system (AHDSS) which covers a rural sub-district of north-eastern South Africa. This household-based population information system was introduced in 1992, shortly before apartheid officially ended, and since then near-annual census and vital events updates have been undertaken by a trained local field team. In 1992, HIV/AIDS prevalence and mortality were low. Overall mortality rates have since risen, in large part due to HIV/AIDS. Fertility rates have fallen and movement to and from cities as well as between towns has continued to serve as an important livelihood strategy for rural dwellers. Little information is available on the effect of these changes on social organization and living arrangements of those remaining in this rural area.
Aim
We use indices of household structure and composition at three points -1992, 1997, and 2003 -to document change over time and consider ways in which the trends identified may be related to significant social, economic and political phenomena. These three years loosely represent conditions immediately prior to the democratic elections (1992), short-term post-elections (1997), and longer term (2003) , as well as spanning a time of notable increase in HIV prevalence. We examine household size, age distribution, and sex and generational composition. In addition, we investigate household dependency ratios and the prevalence of orphans and fostered children.
This paper is primarily descriptive; however, it is an important basis for analytic investigations aimed at explaining how transformations to a post-apartheid context and the ongoing epidemiological transition are impacting on household organization. First, these descriptions pave the way for probabilistic modeling of how HIV/AIDS mortality can affect household structure and composition. Second, they are a necessary step in examining the situation of orphans. Indeed, if we are to understand the challenges that orphans and their caregivers face, we need to grasp the magnitude of change at the aggregate level. Although the current work does not differentiate AIDS orphans from orphans from other causes, future work will move in this direction. Third, we are in the privileged position of accessing high-quality longitudinal data from an area that was significantly neglected during the apartheid years. Although the Agincourt data may not be generalizable to all of South Africa, they provide a unique lens to measure change at the household level. Finally, this analysis is crucial to the development of sound public health and social policy. Given the primacy of the household in understanding the social context of health, an analysis of the structural and compositional change of households offers important insights into particular risk factors (by age and sex) and coping capacities of individuals and families.
Background
There is a well-established literature on household organization during apartheid [1, 2] . While various scholars have different points of emphasis, the theme of households being ''stretched'' or ''dispersed'' between rural and urban contexts is common to all. Indeed the labour migration system, which forced black men to seek jobs in the mines and urban areas, resulted in lengthy spousal separation, child fosterage, and other family configurations that negatively affected family members' welfare [3] . While the demise of apartheid lifted all restrictions on movement and residence, the challenge of finding employment remains today. Migration continues to be a very important means of connecting to people, places, and resources. Indeed, Posel argues that circular migration has actually increased in the postapartheid era, particularly for women [4] .
Recent work offers possible explanations for changes that have occurred between the early 1990s and the present. For example, factors such as democratization and freedom of movement, unemployment, and HIV/AIDS are likely to affect household size [5] . Freedom of movement and seeking employment may help explain why young adults are leaving parental homes at earlier ages than in previous generations [5] . In addition, fertility decline and rising mortality due to HIV/ AIDS and other causes are also changing household structure.
There is a growing literature on the consequences of HIV/AIDS for the household and other forms of social organization. Nearly all these studies suggest a drastic alteration in household organization as well as household capacity to cope with the disease. A study of rural Tanzanian households shows that households dissolve when the deceased was the household head [6] . Data from Kenya suggest that households are unable to replace members who die from HIV/AIDS [7] . An investigation of householdlevel coping strategies in Uganda highlights the increased movement of children between households [8] . Work from South Africa suggests adult HIV/AIDS mortality is at least partly responsible for children's mobility and residential arrangements [9] . Finally, a recent study of HIV/AIDS-affected households in South Africa found that two-thirds had lost income because of HIV/AIDS, almost half reported not having enough food, and approximately a quarter of the children residing in these households had already lost one parent [10] . In the analysis below, we expect to find an increase in female-headed households, an increase in the percentage of households with fostered and orphaned children, and an increase in ''skippedgeneration'' households (those made up of children and the elderly), all of which may be attributable to HIV/AIDS mortality.
Material and methods
The sub-district of Agincourt is located 500 kilometers northeast of Johannesburg in Limpopo Province. Part of a former homeland and a destination for people forcibly resettled under apartheid, this rural area is inhabited by 70,272 people dispersed over some 400 square kilometers in 11,665 households in 21 villages. It has always had high rates of labour migration, with refugee influx from neighboring Mozambique in the 1980s. High population density and low rainfall make the area inadequate for subsistence farming and more suitable for cattle or game rearing. The eastern edge of the region borders on Kruger National Park, one of the largest game parks in Africa. The population has low levels of education and high rates of unemployment.
The annual Agincourt census, begun in 1992, updates information on individual age, sex, educational attainment, marital status, and origin (Mozambican, or native-born), and collects information on births, in-/out-migrations, and deaths of household members in the previous year (with a verbal autopsy conducted for each death [11] ). A verbal autopsy (VA) consists of symptoms and signs experienced before death reported by a close caregiver. At least two medical doctors independently review the report to determine the cause of death. Their assessments are based on the reported symptoms and signs, and not on a presumed cause of death stated by the respondent. The Agincourt VA tool, validated in the mid-1990s, performs well for infectious and parasitic diseases. In the 1990s, there were insufficient HIV/AIDS deaths to validate the VA tool for HIV/AIDS specifically; a study is currently underway to do so.
The AHDSS defines a household as ''a group of people living on the same property who eat from the same pot of food''. It records the relationship of each person to the household head using the conventional system of abbreviations developed by comparative anthropologists [12] . Agincourt uses a de facto rather than a de jure rule to determine household members. Temporary migrants may live in a household for 6 to 12 months over a previous year, but still be viewed by the household as a current member; they are counted even if they are not present on the day of the census update. Permanent migrants (those whose move out of the household is seen as ''final'' by reporting household members) are not counted as part of the household [13] .
Between 1992 and 2003, major demographic changes have occurred in Agincourt. Fertility rates have fallen dramatically [14] . Life expectancy has declined significantly as mortality has risen in certain age groups. Three groups stand out as experiencing major reversals in what should be improving mortality trends: infants and children, prime-aged adults, and women over the age of 50. The increase in mortality rates among infants, children under five, and prime-aged adults is primarily due to HIV/AIDS [15] . The increase for older women is also due to a rapid rise in deaths from non-communicable diseases such as stroke, diabetes, and hypertension [15, 16] . Labour migration is also a prominent feature of this population, with an increasing percentage of young women and a constant and significant number of men between the ages of 15-50 migrating [17] . The modal age categories are 35-54 for men and 35-44 for women of whom 60% and 20%, respectively, are temporary migrants.
The dataset's greatest value lies in its longitudinal design; here we use three panels of Agincourt data for cross-sectional analysis. We extract data on all individuals and their households for three points in time: 1992, 1997, and 2003; these panels allow us to conduct a simple analysis of change in the site over a decade period. Future analyses will exploit more fully the longitudinal data. We begin by examining population-level changes on conventional measures such as size, age, and sex distribution. We then compare various household structural and compositional indices over these time periods. Where appropriate, we provide tests of significance and compare the consistency of measures.
In order to assess change over time in household structure and composition, we calculate the percentage of Agincourt households that fit within a certain category (e.g. those with only dependants in the household) at each time point and use Pearson chisquared tests to assess the statistical significance of these changes over time. For household-level characteristics (e.g. the proportion of the Agincourt household under the age of 15), we regress the household characteristic (HC) on dummy variables for each cross-section.
HC~b 0 zb 1 1997zb 2 2003ze, cluster household ð Þ HC~b 0 zb 1 1992zb 2 1997ze, cluster household ð Þ
We cluster the data at the household level to control for households that remain intact, thereby contributing to more than one of the years. The choice of structural and compositional features is driven by the existing literature and the knowledge of the fieldsite that the authors have, based on substantial fieldwork. In Tables II-IV below, all significant changes, where the p-value is v0.05, are indicated with an asterisk.
Results

Change at the population level
The culmination of the above-mentioned demographic changes in fertility, mortality, and migration is a changing age and sex structure in the study population. Table I shows the age distribution by sex of the Agincourt population in 1992, 1997, and 2003. As is evident, children aged 0-14 are becoming a significantly smaller proportion of the population (change from 1992 to 1997, and 1997 to 2003 is significant pv0.001). This substantial decline, clearly seen in the population pyramid in Figure 1 , is due to a combination of fertility decline [14] , and recent increases in under-5 mortality [15] . Although there have been significant increases in mortality among prime-aged adults and older women [15] , population momentum due to high fertility rates in earlier periods masks these changes. Without knowledge of deaths by age and cause, it might appear from Figure 1 that the only significant population-level changes are fertility reductions in recent years. The population over age 59 is growing slowly, but there is no significant change over the period in the percentage of the population that is elderly. In short, more analysis is needed to fully understand the interplay of fertility decline and mortality increase. Change in the percentage that is male differs by age categories (results not shown in tables). Although a larger percentage of the total male population than total female population is below the age of 20, over the period the percentage of the population under the age of 20 that is male has hovered around 50%. In the early adult ages of 20-39, there has been a steady increase in the male percentage: from 46% in 1992, to 49% in 2003. These changes most probably come from increasing female migration. At older adult ages of 40-54, there has been a steady decline in the male percentage -from 55% in 1992, down to 50% in 2003. This may be an indication of increasing male mortality from HIV/AIDS and other causes, or return migration by more women than men in these age groups. In the retirement ages, 55-64, there was a steady increase in male percentage: from 39% in 1992 to 45% in 2003. Finally, for the oldest ages, there has been a steady decrease in the male percentage of those over age 65. It dropped from 42% to 38%, then to 35% in 2003.
Change at the household level
Changes in the population age structure are important to have in mind as we examine changes at the household level.
Household structure over time. Table II compares the distribution of households on selected structural characteristics at the three points in time. As the population of the Agincourt sub-district has grown, so Dependency over time. Another way to examine household structure is through the dependency ratio: the balance of economically productive and non-productive members. Recognizing that the standard conceptualization of dependency ratio is imperfect, we attempt to capture dependency using several indices shown in Table III . ''Productivity'' in this table is determined by age and sex, not by data on labour force participation. The three variants of the dependency ratio provide perspectives on age and sex composition. The standard measure, total number of children ((15) and elderly (60+) over total number of working-age adults (16-59), has significantly decreased over time (pv0.001). We have used age 60 rather than the conventional age 65 in accordance with the pensioneligibility age for South African women. The child dependency ratio shows the number of children divided by the number of working age. This rate also significantly declined over time, marking a decrease in the number of children relative to those who are supposed to be providing for them (pv0.001). The female weighted dependency ratio, a measure to capture the burden that women face as caregivers to both children and the elderly, has also decreased significantly over time, though it is still quite high even in 2003 (pv0.001). Despite the tendency to portray households as burdened by the HIV/AIDS epidemic, these dependency ratios show decreases rather than increases in dependants within households. However, it should be noted that a decrease in average dependency ratio does not mean that the burden on the existing caregivers has remained the same. Schatz has found through her qualitative interviews that elderly women feel enormous pressure from their caregiving responsibilities [18] .
A change in the presence of ''vulnerable'' household members, such as orphans and fostered children, is another important measure of household structure and resiliency. The large percentage of fostered children in 1992 could be indicative of apartheidera conditions that necessitated mothers living away from their children [19] . However, given that 1992 also served as the baseline year for this study, incomplete data or differences in the definitions used could account for this finding. The marginally significant increase in fosterage between 1997 and 2003 (pv0.05) could be a result of increasing fostering to kin of HIV-positive mothers and female migrants, or increasing non-marital fertility -after which some women leave their children with their own parents or with the family of their male partner when they marry a different man. The percentage of orphans increased significantly between 1997 and 2003 (pv0.001). This increase is likely due to HIV/ AIDS, but there are other issues to consider including relatively high levels of maternal mortality and deaths due to chronic diseases among older women [15] . Future analyses will decompose the increase in maternal orphans by cause, which will allow us to understand how much of this trend is due to HIV/ AIDS and how much is due to other causes. Tables II and III can be attained by exploring compositional features such as headship, age spread within the household, presence of migrants, and generational composition, as presented in Table IV . Increasing HIV/AIDS mortality and morbidity along with changes in fertility and migration patterns are likely to be reflected in the sex and age composition of household heads. We see a substantial and significant increase over time in the percentage of households headed by a woman (pv0.001). Over the same period the mean age of female household heads has remained relatively constant. Despite this, the average age spread between the youngest and oldest 16-59. d A foster child is defined as a child under the age of 15 whose mother is recorded as living out of the household. e A maternal orphan is defined as a child under the age of 15 whose mother is recorded as dead. members of households headed by a woman increased significantly between 1992 and 1997 (pv0.01). The increase in the age spread from 1992 to 2003 is significant (pv0.05), even with an insignificant decline between 1997 and 2003. For men, the picture looks different. As men have become a significantly smaller proportion of household heads, the mean age of male household heads increased significantly from 1992 to 1997 and then dipped significantly from 1997 to 2003 (pv0.001 and pv0.05 respectively). The overall increase in mean age from 1992 to 2003 is significant (pv0.001). The average age spread shows a similar pattern to female-headed households. Unlike in households headed by women, however, from 1992 to 2003 there was a significant decline in age spread in male-headed households (pv0.001).
Household composition over time. Further insight into the trends noted in
The proportion of household members who are temporary migrants has increased in the most recent period, perhaps due to a trend of increasing migration among women [17] . The decline from 1992 to 1997 may be due to data inconsistency; however there is a marked increase from 1997 to 2003 (pv0.001). The overall increase from 1992 to 2003 is highly significant (pv0.001). This is consistent with other work which has shown that, contrary to expectations, temporary and circular migration has continued, or has been reinstated, with the same if not greater intensity in the post-apartheid period [4] .
There are relatively few empirical data exploring the impact of HIV/AIDS mortality and morbidity on the generational make-up of households. While anecdotal evidence points to an increase in child-headed, skipped-generation, and multigeneration households, systematic research is lacking. Based on our analysis, the first two types of ''fragile'' households are rare in Agincourt, and are in fact less prevalent in 2003 than in 1992. Households with no adults, i.e. no one over the age of 15 living in the household, are extremely rare -in fact, near non-existent -in each of the periods; the overall change from 1992 to 2003 is not significant. Such small numbers of child-headed households is perhaps an indication that, even when they emerge, they dissolve fairly quickly, and most probably are absorbed into households of other kin, or the children from these households move out of the area, where we can no longer track them. Skipped-generation households (here measured as those only with children under 15 and adults over 60) constituted less than 4% of all households, with no significant changes over the period. (See note in Table IV regarding similar results for another ''skipped-generation'' measure.) We document a large unchanging proportion of ''three plus'' generation households, about 40%. Clearly disentangling the structure and composition of these multi-generational households is an important future step to understanding households.
Discussion
The analysis presented in this paper shows both consistency and change, which is surprising given the extent of social upheaval that the country has experienced. There has been a significant increase in female-headed households and the age spread in such households is increasing, but this is not being produced by increasing numbers of ''skipped-generation'' households, or by other ''fragile family'' type households (child-headed, multigeneration). Perhaps the greatest changes are seen in the percentage of households with fostered and orphaned children. Neither fosterage nor orphans is new to the South African scenario; instead the context of fostering and caring for orphans has been altered [20] . Some of the consistency over time in measures presented in Tables II-IV may be due to lagged effects in which household-level responses to macrolevel changes happen at a slower pace than expected. Alternatively, change might be occurring at a more subtle level through intense mobility within and between households that cannot be captured in the Agincourt data. Therefore, the measures used in this analysis might need to be refined or augmented with ethnographic data. In short, we suggest that the findings presented in this paper are capturing the first stage of household-level change in Agincourt. Furthermore, we expect that future analysis will demonstrate the magnitude of this change in a more robust manner.
As stated at the outset, South African society has undergone significant economic, political, and social change over the past 10 years. Indeed, the study of this transformation and its consequences is a daunting task mainly because it is so difficult to isolate the effects of one or more factors. Instead, we take on a more manageable task -describing various aspects of household structure and composition at three points in time. We are setting up the framework from which to begin to understand the implications of social, political, and economic change. In addition, HIV/AIDS presents a whole set of conceptual and analytical challenges. Table V shows the dramatic escalation in prevalence and deaths in the study site, province, and country. While death and prevalence rates are not comparable, there is, nonetheless, a clear illustration of a worsening HIV/AIDS situation.
Because the household is seen as an important locus of familial/kin activity, its size, shape, and function are likely to be affected by the scope and unique impacts of this epidemic. Coping mechanisms related to the protracted nature of HIV/AIDS morbidity and mortality might entail changes in household size and composition. The sex and age composition of households is also likely to change with alterations in household size. Changes resulting from HIV/AIDS are likely to interact further with other sociocultural factors discussed above; for example labour migration is a strategy to which household members may resort to replenish income sources.
Children's mobility and the ability to take in and take care of orphans are concerns that we hope to monitor further. The potential numbers of AIDS orphans in South Africa and its neighboring countries have caused great alarm due to fear that traditional safety nets cannot absorb the overwhelming numbers projected [21] . Although there have been increases in both fostered and orphaned children living in households in the Agincourt sub-district, we do not show a marked increase in child-headed households, or in skipped-generation households. A recent study of children's mobility in KwaZulu-Natal province of South Africa showed that 67% and 50% of recent maternal and paternal orphans, respectively, were due to AIDS [9] . The authors find little evidence of child-headed households, but there is a clear link between child migration and both parental migration and mortality, especially maternal. Such results suggest that HIV/AIDS-related morbidity and mortality are likely to have different and more extensive effects than any other disease on patterns of fostering and mobility. Additional research is needed to understand how well families and households are absorbing children orphaned from HIV/AIDS, and to what other types of living arrangements orphans are resorting. By combining qualitative and quantitative data from the Agincourt site, we plan to contribute to this area of work. On an intervention level, this research should inform government poverty-alleviation efforts such as the demand for and dissemination of child-care and foster-care grants.
In closing, we offer some of our plans for future analysis that draw from the findings presented here. A detailed analysis of change in age, sex, and generational composition will provide much needed insight into the unique impact of HIV/AIDSrelated morbidity and mortality. We will also focus on change in children's (including fostered and orphaned) living arrangements over time, and attempt to identify factors associated with particular types of arrangements. In order to examine the association between HIV/AIDS mortality and household structure, we will compare the composition and structure of HIV/AIDS-affected households and those where no adult household member has died of HIV/AIDS. This analysis is possible because of the longitudinal nature of the Agincourt dataset and the careful collection of verbal autopsies, which allow us to attribute deaths to HIV/AIDS or to other probable causes. Finally, we will make use of the longitudinal design to follow the movement of children who are orphaned or fostered within the Agincourt area. We are confident that this research agenda can greatly improve our understanding of the role of HIV/AIDS in determining household structure and composition in Agincourt and elsewhere in South Africa. This in turn, is critical for the development of appropriate policy, support, and intervention measures.
